The goal of this study is to examine the existence of Purchasing Power Parity (PPP) between the Euro and US dollar against the official as well as the black market exchange rate of the Algerian dinar, through an empirical study covering various stages such as unit-root test, The Johansen cointegration test, CUSUM and CUSUMSQ tests, the impulse responses and variance decomposition, applied to monthly data for the period 2003 M1 -2015M5. Results suggest that the administrated official exchange rate is not suitable to support the purchasing power parity (PPP) hypothesis. However, there is strong evidence that Black market exchange rate presents long-run purchasing power parity, suggesting that there is long run relationship between black market exchange rate and relative prices in domestic and foreign markets. The use of black market exchange rate, which represents real equilibrium for market forces rather than the official exchange rate, might reflect the puzzling role of the exchange rate policy to maintain stable purchasing power parity (PPP) in Algeria.
I-Introduction:
The Euro and the US dollar are the major currencies used in the actual International monetary systems. As the Algerian economy is highly vulnerable to Euro and US dollar fluctuations, we shall investigate, in this paper, the PPP concept of these major currencies against the Algerian dinar .
As far as the Algerian exchange rate is concerned, the central bank adopted, since 1996, a managed floating exchange rate after a long experience with the former regime * that was built upon a strong concentration of the US dollar that played an important role due to its 98% in hydrocarbon export receipts( kamel et al 2015). Purchasing power parity (PPP) is a ratio used to allow for equality between relative prices for two countries with their own moneys. However, as the PPP uses the official exchange rate and relative prices in developed countries, it has been rejected in most emerging and less developed countries, on the basis of the existence of a strong black market exchange rate. Moreover, the use of black market exchange rate data in testing Algeria's PPP is slightly explored in the existing literature review.
The rest of the paper is organized as follows. After a presentation of a literature review in section 2, we shall highlight in section 3 an overview of the Algerian case. Section 4 and 5 presents empirical results of PPP using respectively the official and black market exchange rates. Finally, section 6 contains the main conclusion of the use of wholesale prices.
I-1-Literature Review:
The early empirical studies have examined for many decades the concept of purchasing power parity (PPP) for major currencies using least square method and testing some elasticity coefficients on domestic and foreign prices: Gilbert and Kravis (1954) 1 , Frankel (1981) 2 , Kravis and Lipsey (1978) 3 , Adler and Lehmann (1983) 4 , Cumby and Obstfeld (1984) 5 . Most classical econometric estimations as least square method (GLS) based on nonstationary time series produce spurious regression and statistics may simply indicate only correlated trends rather than a true relationship. Augmented Dickey-Fuller (1981) 6 and Philips and Perron, (1988) 7 tests can help avoid false results through stationary test of times series .
On this basis, several empirical studies introduce dynamics in the PPP estimated equation. Meese and Rogoff (1988) 8 , Abuaf and Jorian (1990) 9 , draw unit-root test upon non stationary time series. Their results do not support PPP of the major currencies in the long-run . Taylor (1988) 10 used a Johansen cointegration (1988) to arrive at the conclusion that there is no relationship between prices and exchange rate. On the contrary, Baillie and Selover (1987) 11 , Patel (1990) 12 used Engel-Granger cointegration technique to confirm the evidence of purchasing power parity. They pointed out in their results an unfavourable evidence to PPP theory during the after 1971 period considered as a floating period after the Nixon shock.
Cheung and lai (1993) 13 examined long-run purchasing power parity using a fractional cointegration analysis for the period 1914-1989. Their results supported PPP as a long-run phenomenon. Johnson (1993) 14 detected a strong and long-run U.S.-Canada PPP concept.
Philip A. Shively (2001) confirmed the evidence of purchasing power parity in small-sample from annual data spanning 1973 through 1997 over Nominal exchange rates for Canada, France, Italy, Japan, Switzerland and the United Kingdom relatively to U.S. dollar .
On the other hand, Rogoff (1996) 15 highlighted a Purchasing Power Parity Puzzle through his examination of the PPP theory that does not hold between developed and developing countries. Using monthly data from the post-Bretton Woods era for G-10 countries, Haug and Besher (2007) 16 21 Applied for Slovenia and Slovakia a nonlinear framework with a multivariate Smooth Transition Vector Error Correction Model (STVAR methodology) using monthly data for the period 1999-2000 and succeeded to compute the nonlinear dynamics of the real exchange rate. In the same way, Liew et al. (2003) suggested through their empirical study, the importance of nonlinearity for nominal exchange rate in the ASEAN-5 countries using smooth transition autoregressive (STAR) model. Sarno and Taylor (2002) documented the nonlinear relationship between purchasing rates of 10 major industrial countries using smooth transition autoregressive (STAR). Their results allowed to rejected exchange rate linearity for eight exchange rates. Lothian and Taylor (1996) 22 used STAR model of monthly data over the period January 1975 to December 2013 in order to prove the nonlinearity of real exchange rate .
Finally, in emerging and less developed countries, the official exchange rate failed to support the PPP concept. Bahmani-Oskooee (1993a) conducts a test of PPP for Iran (1973-86) by using both the official and the black market exchange rate. He found empirical support for PPP only via the black market exchange rate.
Furthermore, many empirical studies investigated the relative version of PPP, Sakka and McNabb (1994) for Egypt (1958-87), Sanchez-Fung (1999) for the Dominican Republic. They found support, using cointegration technique, for the relative version of PPP using the black market exchange rate. Agenor & Taylor (1993) 23 investigated the causal relationship between official and parallel exchange rates using cointegration and Granger-causality tests over monthly data covering a 13-year period for 19 developing countries. They suggested that a cointegration relationship is not clearly detected. Baghestani H. (1997) study examined the PPP concept between India and some developing countries using official and parallel exchange rates The results show that the official and black market exchange rate respond to correct departures from their own equilibrium relationship.
Bahmani-o and Goswami (2005) 24 investigated the purchasing power parity (PPP) evidence through an empirical analysis using a Johansen-Juselius cointegration technique over monthly data from eight developing Asian countries over a thirty-one-year period. Their Results show that a cointegration relationship is not detected.
Aslan and Kula (2010) supported the existence of long-run purchasing power parity (PPP) hypothesis in Turkey by using the black market and official exchange rate . Cerrato & Sarantis (2007) examined the purchasing power parity (PPP) hypothesis via the black arket rate for 34 emerging market economies using a panel cointegration of monthly data. They provide strong evidence of PPP for both individual countries and the full panel.
Bahmani-Oskooee et al (2013) 25 used The Sequential Panel Selection Method (SPSM) by examining the purchasing power parity (PPP) hypothesis to arrive at the conclusion that there a strong evidence for the long-run validity of PPP for a group of BRICS (Brazil, Russia, India, China, and South Africa) and MIST (Mexico, Indonesia, South Korea and Turkey) countries, using monthly real effective exchange rate (REER) data from January 1994 to June 2012.
I-2-Overview of the Algerian case:
As far as the Algerian exchange rate is concerned, the central bank adopted, since 1996, a managed floating exchange rate after a long experience with the former regime ** that was built upon a strong concentration of the US dollar that played an important role due to its 98% in hydrocarbon export receipts( kamel et al 2015) 26 . Between 2004 and 2014, this sector accounted for 35% to 45% of GDP and 46% to 70% of government revenue, while trade openness exhibited a high figure of 60% during the same period, (see Table 1 ). US dollar is not the only dominate currency used in the Algerian trade; the euro is Algeria's largest trading currency as far as imports are concerned. The Algerian imports mostly from The European Union are made in Euros, which account for more than 50 percent of total imports, while Total trade between the EU and Algeria amounted to €52.76 billion in 2014, see Table 02 .
Despite the launch during the 1990s of pertinent economic reforms and the implementation of structural Adjustment Program, which was adopted by the Algerian government in cooperation with the International Monetary Fund (FMI) and the World Bank, the Bank of Algeria could not avoid a nominal devaluation of the Dinar for about 78 per cent in1994. The US Dollar increased from nine Algerian Dinars in 1990 to 35 in 1994 and 47 dollar a year later.
In addition, the nominal exchange rate index increased to 2 and 8 percent for nominal and real exchange rate respectively during 1997-1999.
Between January 2003 and January 2013, the Algerian exchange rate varied continuously; from January 2003 to September 2008, the U.S dollar depreciated monthly against the Algerian Dinar by about 19%, followed by a depreciation of 6% during the financial crisis. Between January 2010 and January 2013, the Algerian dinar depreciated against the U.S. dollar by 4.2%. see 27 In this context, Price stability which remains a great challenge for the bank of Algeria has shown a satisfying trend for the Algerian economy and the consumer purchasing power. In fact, the first half of the 1970's is characterized by the continuing stability of the Algerian inflation rate oscillating between 3 to 6%. However from 1975 to 1988, inflation registered high trend with an average annual rate of 9.96%. This peak can be explained by two main reasons: firstly, the implementation of a new Algerian exchange rate regime based upon a basket of 14 currencies instead of the strict begs, secondly, the dominance of food products that contributed up to 50% to the total increase in imports due to the expansion of trade openness.
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The average increase of the CPI turned around 18.55% in the 90's, whilst in the 20's it witnessed its lowest average at 3.2%. From the beginning of the second decade of the new millennium, inflation rates increased to ranges between 6 to 8.5% to such an extent that it has become necessary for policy makers to grasp inflation trends with their uncertainties. See figure N.01.
II. Methodology and
Results of the PPP hypothesis using the administrated official exchange rate:
II-1-Data source:
In our analysis, we make use of four macroeconomic variables representing the relationship between the exchange rate and consumer price indices for the U.S. and European countries. These two categories of nations are the major trading partners of Algeria whose currencies represent about 85 of Algerian official transactions managed through the Algerian official exchange rate.
To test purchasing power parity in Algeria, let P, P* and P** represent the domestic price and the foreign prices in USA and euro area respectively. We use nominal exchange rates series for U. Where: P is CPI in Algeria (Domestic price index) P* is CPI in USA (Foreign price index) P** is CPI in Euro area (Foreign price index) E is U.S. Dollar /Algerian dinar E* is Euro /Algerian dinar C. Stationarity tests Augmented Dickey- Fuller (1979 Fuller ( , 1981 and Philips and Perron, (1988) tests can help avoid false results through stationary test of times series. Results drawn from stationary tests represented in table 3 allow a rejection of the null hypothesis in first difference that signify no stationary in all series, but enable an acceptation at a level, that signify integration of the variables at order 1.
II-3-Analysis of co-integration tests:
In order to explain that nominal exchange rates and consumer price indices are integrated in first difference, Johansen cointegration approach (Johansen, 1988 ; Johansen and Juselius, 1990) develops two statistical tests : Trace statistics ((λ trace) and maximum Eigen value statistic (λ max). The results of trace and Max-Eigen value tests indicate that there is no long or short run relationships between the exchange rates and relative prices in Algeria, United States and European countries (no cointegration at the 0.05 level, (see Tables 4); this implies that purchasing power parity in Algeria does not hold and is not a suitable variable to support the purchasing power parity (PPP) concept in the Algerian case.
III. Results of the PPP hypothesis using the black market exchange rate:
As previously mentioned in the literature review (see section II), the black market exchange rate is a better indicator for market forces and has been verified in several emerging economies and less developed countries ( See more Baghestani (1997), Bahmani-Oskooee (1993), Aslan and kula (2007), Hassanain, (2005)). The rise of black market exchange rate in Algeria goes back to the beginning of seventies (see figure N.02; official and black market exchange rates, figure. 03; Premium exchange rate). During the last three decades, it can be seen clearly that around 40% of business transactions have been carried out through the black market in informal sector where the gap between the official exchange rate of the Algerian Dinar against the Euro and the rate observed in the black market has exceeded 40% Bouteldja A et al (2013) 28 . This discrepancy may be attributed to three main reasons: First, the foreign currency liquidity flows in cash out of the banking circulation system increased from 24, 32, 40 billion euro during 2010, 2012, 2014 respectively. Second, the central bank is no yet since 1996 opened an authorized currency bureau for keeping the official intervention in the foreign exchange market works legally, thus, lets the people prefer the informal market channel and increased the demand for black-market money. Finally, electronic banking payment and information systems security is not yet a useful tool for removing constraints instead provides a ways to identify client requirement with more generalization an unbilled transactions in the black market.
Consequently, we re-examined the long-run PPP hypothesis in Algeria using black market exchange rate upon 113 quarterly data for the period 1975-2003 .
As previously mentioned, establishing cointegration is not enough to support PPP. We need to establish that the relation between price levels and the exchange rate follows the formulation by PPP, which are an exchange rate equation and not a price equation.
III-1-Stationary tests:
Results drawn from stationary tests represented in table (5) with Augmented Dickey- Fuller (1979 Fuller ( , 1981 [33] and Philips and Perron, (1988) [34] tests allow a rejection of the null hypothesis of a unit root at the 5% level of all variables in first difference, that signify no stationary in all series, but enable an acceptation at a level, that signify integration of the variables at order 1.
III-2-Analysis of co-integration tests:
In this section, we adopted the same analysis based upon Johansen cointegration approach (Johansen, 1988; Johansen and Juselius, 1990 29 ) with two statistical tests: Trace statistics ((λ trace) and maximum Eigen value statistic (λ max). The results for Trace and Max-Eigen value tests allow establishing two long run cointegration relationships for black market exchange rates see, Table N.6.
III-3-CUSUM and CUSUMSQ Test:
The validity of PPP hypothesis using cointegration techniques requires consistently checking for the stability of the relationship on the basis of the error correction model. Results show a significant and negative ECM t-1 coefficient in equation 3. The CUSUM (cumulative sum) and CUSUMSQ (CUSUM squared) tests are then introduced to check for the stability of the relationship in the short run dynamics within a long run equilibrium.
The coefficients plots stay within the critical bounds at 5 percent significance level, implying that the relationship is stable in short-and long-run when the black market exchange rate is used see figures N.04, N.05.
III-4-Short and long-run Error coefficients of the Correction Model:
The empirical results presented in table N.7 show through some elasticity that 1% change in domestic price index leads to a weekly rise of 5% in black market exchange rate in the long-run; and 1% increase in foreign price index leads to 11% increase of the black market exchange rate in the long-run. The short-run estimated elasticity of the same variables has a mixed impact on the black market exchange rate in Algeria. In addition to that, 1% increase in consumer price indices for Algeria and USA respectively leads to 0.67 with -2.3 % in the first lag, and 0.33 with -2.41 % in the second lag of the black market exchange rate.
III-5-Efficiency of the model:
In table N.8, an econometric diagnostic tests is computed in order to exhibit the presence or absence of any serial correlation. Thus, Breusch-Godfrey Serial Correlation LM Test exhibits some coefficients for the existence of serial correlation. In addition, the same results can be highlighted through the arch absence, see table N.9. Finally, the Jarque-Bera test for normality is significant, meaning that the residual is not normally distributed, see figure N.07.
IV-Conclusion:
In this paper, we investigated the Purchasing Power Parity (PPP) in Algeria using the US dollar and Euro against the administrated official and black market exchange rates of the Algerian dinar exchange rate through an empirical analysis applied at various stages: unit-root test, The Johansen cointegration, CUSUM and CUSUMSQ tests, the impulse responses and decomposing variance. However, the estimation of a cointegration test establishes a long run relationship between black market exchange rate and relative price, but it did not exhibit a significant relationship when using official exchange rate. Moreover, our examination of the exchange rate pass-through on Algerian producer and consumer price indices showed a negligible reaction on producer price index (PPI).
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